The bias error in the coherence function is found to arise from the calculation of the square magnitude of the cross-power spectral density when the real and imaginary components are not converged. 
Introduction
The coherence function between signals x and y is defined [1] Gxy(f) is the cross-power spectral density (CPSD) between signals x and y at frequency f, Gxx(f) is the auto power spectral density (APSD) of signal x at frequency f, Gyy(f) is the APSD of signal y at frequency f, * denotes complex conjugation.
The expected bias error of Y2 has been determined to be [2] : B =- (1 - y2 (2 where N is the number of independent data blocks averaged, and y2 is the true coherence between the signals.
The traditional method of reducing the bias error of the coherence function estimate is to increase the number of data blocks averaged.
However, in reactivity measurement applications [3] Fig. 2 . Comparison of the coherence estimated from raw spectra to the coherence estimated from fitted spectra. Also shown is the coherence from fitted spectra plus the bias error expected after 20,000 averages. and the imaginary estimates of the CPSD. As stated previously, the straightforward and traditional approach is to average more data blocks; however, this may not always be feasible. If the CPSD is known to be a smooth function of frequency (as is the case for the reactivity measurement application), the variance can alternatively be reduced by smoothing the real and imaginary components of the CPSD over frequency. Smoothing was tried on some reactivity measurement CPSDs and did effect some reduction in the bias error of the coherence estimates, but it was not entirely satisfactory.
If an accurate model for the CPSD is known, then much more substantial reductions of variance can be achieved if the measured CPSD components are fitted individually to the model. In our reactivity measurement application, the CPSDs are conveniently fitted to a functional form derived by assuming a point kinetics model of the multiplying medium. Figure 2 is an example of the coherence function estimate obtained from fitted CPSDs. (The fit lines are not smooth because the CPSD was normalized before fitting to remove the frequency response of the detection instrumentation, then unnormalized after fitting to compute the coherence function.) The theoretical estimate of the bias error (from Eq. 2) was added to the coherence derived from the fitted spectra to see that the resultant indeed lies amid the measured coherence values, which it does.
The coherence function in Fig. 2 Fig. 3 . Comparison of the ratio derived from raw spectra to the ratio derived from fitted spectra. In both data blocks were utilized. 
